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(V, $E$) $V\equiv\{1,2, \cdots, n\}$
$E$ $\mathrm{i}\in v$
$j\in V$ $\{i,j\}$ $\{i,j\}$ $i$ $j$
$c$
$G$
$G$ - ( 3 ) $\{i,j\}\in E$
$\mathrm{q}_{j}\geq 0$ $\{\mathrm{i},j\}$ $\mathrm{i}$ $j$ $\{i,j\}$
1617
-
1526 2006 1-10 1
(km) $c\equiv(c_{ij})$ $\mathrm{c}$ $G$ $N\equiv(G, c)$
$B\subset E$




3 ) $S\subset B$
(1) $c_{1j}(S)\equiv\{$
$c_{ij}$ if $\{i,j\}\in E\backslash (B\backslash S)$
$\alpha \mathrm{q}_{j}$ if $\{i,j\}\in B\backslash S$
$c(S)\equiv(\mathrm{C}:j(S))$ $G$ $N(S)\equiv(G, c(S))$




$i,j\in V$ $S\subset B$
$(S)$ $N(S)$ $i$ $j$
( [2] )
$B$ $(B, v)$
$v:2^{B}arrow \mathrm{R}$ $S\subset B$
(2) $v(S) \equiv q\delta\sum_{:<j}\beta_{ij}\{d_{ij}(\emptyset)-d_{1j}(S)\}$
$i$ $j$ $\sqrt ij=1$
$i$ $j$ $\beta_{ij}=\beta>1$
$\delta>0$ l(km) ( ) $q$










$v(S),$ $S\subset B$ $(B, v)$ $S$
(1 ) ( )
1 (3) $T$ $R,$ $S\subset B,$ $S\subset R$ $T(S)\geq T(R)$
2 $R,$ $S\subset B,$ $S\subset R$ $v(S)\leq v(R)$













$\bullet$ – – ( )
$b$ $C_{b}$ ( )
$\bullet$ $t$ ( ( ) )
$M_{t}$ ( )
$\bullet$ 1 ( ) $d$
$\bullet$ 1 (1 ) (
( ) ) 1 (1 )





$\mathrm{s}.\mathrm{t}$ . $\sum_{b\in B}C_{b^{X_{b}^{l}}}\leq M_{t},$ $t=1,2,$ $\cdots,$ $K$
$\sum_{t=1}^{K}x_{b}^{t}=1,$ $b\in B$
$x_{b}^{K_{b}+1}=\cdots=x_{b}^{K}=0,$ $b\in B$
$x_{b}^{t}\in\{0,1\},$ $b\in B,t=1,2,$ $\cdots,$ $K$
$K$ $x_{b}^{t}$
$t\leq K_{b}$ $b$ 1 $0$ $b$
1 $K$
1
$\bullet$ $b$ $K_{b}$ $H_{b}$ ( )
$K_{b}$ ( )
( ) $b$ $K_{b}’\equiv K_{b}+L_{b}$
$K_{b}+1$ $K_{b}’$
$H_{b}<C_{b},$ $L_{b}>0$
$\bullet$ ( ) 1 (1 )
( ) ( ) 1
(1 )





$\sum_{b\in B}\{C_{b}(x_{b}^{t}+z_{b}^{t})+H_{b}y_{b}^{t}\}\leq M_{t},$ $t=1,2,$ $\cdots,$ $K’$









$x_{b}^{t},y_{b}^{t},$ $z_{b}^{t}\in\{0,1\},$ $b\in B,t=1,2,$ $\cdots,$ $K’$
$K’$ $x_{b}^{t}$
$t\leq K_{b}$ $b$ 1 $0$ $\text{ _{}b}^{K_{b}}$
$K_{b}$ $b$ ( $x_{b}^{1}=\cdots=x_{b}^{K_{\mathrm{b}}}=0$ )
K $b$ ( ) 1
$b$ ( ) $0$ $z_{b}^{t}$ $K_{b}$
$b$ ( $x_{b}^{1}=\cdots=x_{b}^{K_{b}}=0$ ) $K_{b}$ $b$
( ) ($y_{b}^{K_{b}}=1$ ) ( $K_{b}+1$ $K_{b}^{j}$ )







$E=$ $\{\{1,3\},$ $\{2,3\},$ $\{3,4\},$ $\{3,5\},$ $\{5,8\},$ $\{6,7\},$ $\{6,10\},$ $\{7,8\},$ $\{7,12\},$ $\{8,9\}$ ,
{8, 12}, {8, 13}, {10, 11}, {10, 12}, {11, 12}, {12, 13} $\}$
$B$ $=$ $\{\{3,5\}, \{5,8\}, \{6,10\}, \{7,12\}, \{8,12\}, \{8,13\}\}$
1, 2, 4, 6, 9, 10, 13
5
3, 5, 7, 8, 11, 12




10 12 2 ( ) 11
$c_{13}=7$ $c_{23}=15$ $c_{\theta 4}=10$ $c_{35}=20$ $c_{68}=20$




1 ( $\bullet$ , $\circ$ )






$0$ if $b_{k}\not\in S$
$S\subset B$ $(b_{1}^{S}, b_{2}^{S}, b_{3}^{S}, b_{4}^{S}, b_{5}^{S}, b_{6}^{S})\in\{0,1\}^{6}$ – $v:2^{B}arrow \mathrm{R}$
$v(S)$ $v(b_{1}^{S}, b_{2}^{S}, b_{3}^{S}, b_{4}^{S}, b_{6}^{S}, b_{6}^{S})$ $S=\{b_{1}, b_{2}, b_{4}, b_{6}\}$
$v(S)=v(\{b_{1}, b_{2},b_{4}, b_{6}\})=v(b_{1}^{S},b_{2}^{S},b_{3}^{S},b_{4}^{S},b_{\delta}^{S}, b_{6}^{S})=v(1,1,0,1,0,1)$
$v:2^{B}arrow \mathrm{R}$ 1
$\alpha=2,$ $\beta=1.5,$ $\delta=50$ ( $/\mathrm{k}\mathrm{m}$), $q=365\cross 300=109500$ ( / )
$(B, v)$
$\phi(v)=(\phi_{b_{1}}, \phi_{b_{2}}, \phi_{b_{S}}, \phi_{b_{4}}, \phi_{b_{5}}, \phi_{b_{6}})=$ (563925, 613200, 63601, 41291, 262344, 90748)
$(K_{b_{1}},K_{b_{2}}, K_{b_{\theta}}, K_{b_{4}}, K_{b_{6}}, K_{b_{6}})=(3,4,2,4,5,3)$ $(K=5)$
$(C_{b_{1}}, C_{b_{2}}, C_{b_{S}}, C_{b_{4}}, C_{b_{b}}, C_{b_{6}})=(2000,2000, 1500, 1800, 1000, 1200)$
$M_{t}=3500$ , $t=1,2,$ $\cdots,$ $5$
$d= \frac{1}{1.0\bm{5}}=0.952381$
(5)
$(K_{b_{1}},K_{b_{2}}, K_{b_{8}}, K_{b_{4}}, K_{b_{6}}, K_{b_{6}})=(3,4,2,4,5,3)$
$(C_{b_{1}}, C_{b_{2}}, C_{b_{S}}, C_{b_{4}}, C_{b_{b}}, C_{b_{6}})=(2000, 2000, 1500, 1800, 1000, 1200)$
$(H_{b_{1}}, H_{b_{2}}, H_{b_{S}}, H_{b_{4}}, H_{b_{\delta}}, H_{b\mathfrak{g}})=(40,25,30,35,15,24)$
$(L_{b_{1}}, L_{b_{2}},L_{b_{3}}, L_{b_{4}},L_{b_{6}}, L_{b_{6}})=(3,5,5,3,5,2)$
$((K_{b_{1}}’, K_{b_{2}}’, K_{b_{3}}’, K_{b_{4}}’, K_{b_{5}}’, K_{b_{6}}’)=(6,9,7,7,10,5)(K’=10))$




$x_{1}^{3}=1,$ $x_{2}^{4}=1,$ $x_{3}^{2}=1,$ $x_{4}^{2}=1,$ $x_{5}^{5}=1,$ $x_{6}^{3}=1$
$0$ 488982 2
$b_{3}=\{6,10\}$ $b_{4}=\{7,12\}$ 3 $b_{1}=\{3,5\}$ $b_{6}=\{8,13\}$ 4
7
$b_{2}=\{5,8\}$ 5 $b_{5}=\{8,12\}$
( ) 488982 ( )
(6)
$x_{1}^{3}=1,$ $x_{2}^{4}=1,$ $x_{3}^{2}=1,$ $x_{5}^{5}=1,$ $x_{6}^{3}=1$
$y_{4}^{4}=1$
$z_{4}^{7}=1$
$0$ 104431 .0 2
$b_{3}=\{6,10\}$ 3 $b_{1}=\{3,5\}$ $b_{6}=\{8,13\}$ 4
$b_{2}=\{5,8\}$ $b_{4}=\{7,12\}$ ( ) 5
$b_{6}=\{8,12\}$ 7 $b_{4}=\{7,12\}$
( ) 104431 .0 ( )
4.
$\bullet$
$\bullet$ $b$ ( ) K K
1 ( ) ( (
) ) $t$ $(i\leq K_{b})$
( ) $\equiv K_{b}+L_{b}^{t}$
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1 $v$ ($v(S),$ $S\subset B$ )
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